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 ᆅ㟈ከⓎᆅᇦ࡛࠶ࡿ᪥ᮏ࡛ࡣࠊྂࡃ࠿ࡽ⏒኱࡞⿕ᐖࢆཷࡅ࡚ࡁࡓࠋ≉࡟ᮏ◊✲ࡢᑐ㇟ᆅ࡛࠶ࡿி㒔ࡣᮌ㐀
ఫᏯࡀከࡃࠊ㧗㱋⪅ேཱྀẚ⋡ࡶ㧗࠸࡜࠸࠺ᆅᇦ≉ᛶ࠿ࡽࠊ⮬↛⅏ᐖࡢᙳ㡪ࢆཷࡅࡸࡍ࠸㒔ᕷ࡛࠶ࡿࠋࡲࡓ」
ᩘࡢά᩿ᒙࡀᏑᅾࡋ࡚࠾ࡾࠊ㏆࠸ᑗ᮶ࠊ኱ᆅ㟈ࡢⓎ⏕ࡀ༴᝹ࡉࢀ࡚࠸ࡿࠋࡇࡢࡓࡵࠊᖹᖖ᫬࠿ࡽᐇຠᛶ࠶ࡿ
㑊㞴ィ⏬ࢆ❧᱌ࡋࠊ㐺ษ࡞㑊㞴ሙᡤࠊ㑊㞴⤒㊰࡞ࡽࡧ࡟ㄏᑟ᪉ἲ➼ࡢ᳨ウࢆ༑ศ࡟⾜ࡗ࡚࠾ࡃࡇ࡜ࡀᚲせ࡛
࠶ࡿࠋᮏ◊✲࡛ࡣࠊ㑊㞴ሙᡤ࡬ࡢ⤒㊰࡟ࡘ࠸᳨࡚ウࡍࡿࠋ
 ᆅ㟈Ⓨ⏕┤ᚋࡢᕷ⾤ᆅࡢ≧ἣࡣᵝࠎ࡛࠶ࡿࠋᆅ㟈ࡢつᶍ࡟ࡼࡿ㒔ᕷ࢖ࣥࣇࣛࡢ⿕⅏≧ἣࡔࡅ࡛࡞ࡃࠊ㑊㞴
ィ⏬ࢆ⪃࠼ࡿሙྜࠊேࡢ㑊㞴⾜ືࡣⓎ⅏᫬้➼࡟ࡶ኱ࡁࡃᕥྑࡉࢀࡿ࠿ࡽ࡛࠶ࡿࠋࡇࡢࡓࡵࠊ⥭ᛴ᫬࡟ᚲせ
࡜࡞ࡿ㑊㞴ィ⏬ࢆ୍⩏ⓗ࡟Ỵᐃࡍࡿࡇ࡜ࡣᚲࡎࡋࡶ㐺ษ࡛ࡣ࡞࠸ࠋࡋ࠿ࡋ࡞ࡀࡽࠊᚲせࡀ⏕ࡌࡓሙྜࠊᕷẸ
ࢆ࡝ࡢᗈᇦ㑊㞴ሙᡤ࡟ࠊ࡝ࡢ⤒㊰ࢆ㏻ࡗ࡚ㄏᑟࡍࡿ࠿ࢆணࡵ᳨ウࡋ࡚࠾ࡃࡇ࡜ࡣ㔜せ࡛࠶ࡿࠋ 
ி㒔ᕷ࡛ࡣ 68 ࢝ᡤࡢᗈᇦ㑊㞴ሙᡤࡀタᐃࡉࢀ࡚࠸ࡿࠋࡇࢀࡽࡢ㑊㞴ሙᡤ࡟ᕷẸࢆㄏᑟࡍࡿሙྜࡢ⪃࠼᪉࡜
ࡋ࡚ࠊఱࡽ࠿ࡢつ⠊࡟ᇶ࡙࠸࡚᥎ዡ⤒㊰ࢆồࡵࡿ᪉ἲ࡜ࠊᕷẸࡢ⾜ື≉ᛶࡢศᯒ⤖ᯝ࡟ᇶ࡙࠸࡚᥎ዡ⤒㊰ࢆ
ồࡵࡿ᪉ἲࡀ࠶ࢁ࠺ࠋᮏ◊✲࡛ࡣࠊᚋ⪅ࡢ᪉ἲ࡟ࡼࡿࡇ࡜࡟ࡋࡓ࠸ࠋ 
Evacuation planning plays a quite important role in times of large disasters in order to decrease damage as 
small as possible. This study discusses how to guide citizens to refuges based on two surveys. One is a 
questionnaire survey in which characteristics of citizens in Kyoto in disaster times, especially the feature of 
route choice behavior to refuges are investigated. The other is an experiment of route choice behavior to 
refuges using GPS equipment. Analyzing route choice behavior and comparing the results of the surveys, this 
study identifies the characteristics which recommended routes to refuges should have in a historical city 
Kyoto. 
 
Key Words: Evacuation planning, Route choice behavior, Disaster mitigation 
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⥭ᛴ᫬࡟せ㑊㞴⪅ࡀ࡝ࡢࡼ࠺࡞⤒㊰ࢆ㑅ᢥࡍࡿ࠿࡟ࡘ࠸࡚ࠊ᪤ ⅏ᐖࡢࢹ࣮ࢱ࡟ᇶ࡙࠸࡚ᢕᥱࡍࡿࡇ࡜ࡣ
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㞴⤒㊰࡟㛵ࡍࡿ࢔ࣥࢣ࣮ࢺㄪᰝ⤖ᯝࢆ࣮࣋ࢫ࡜ࡍࡿࡇ࡜࡟ࡋࡓࠋࡑࡋ࡚ࠊࡇࡇ࡛ㄆࡵࡽࢀࡿ㑅ᢥ≉ᛶࡀࠊู
㏵ᐇ᪋ࡋࡓᖹᖖ᫬ࡢṌ⾜⪅ࡢ⤒㊰㑅ᢥ⾜ື≉ᛶ࡜࡝ࡢࡼ࠺࡞㛵ಀ࡟࠶ࡿ࠿ࢆ᳨ウࡋࠊ⥭ᛴ᫬࡟ᕷẸ࡟᥎ዡࡍ
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ᛴ᫬࡟✺↛⌧ࢀࠊࡇࢀࡀࢫ࣒࣮ࢬ࡟⾜ࢃࢀࡿ࡜ࡶ⪃࠼࡟ࡃ࠸ࠋ㑊㞴⤒㊰࡜ࡋ࡚ᮃࡲࡋ࠸⤒㊰ࢆணࡵタᐃࡍࡿ
ሙྜ࡟ࡣࠊᖹᖖ᫬ࡢ⤒㊰㑅ᢥ⾜ືࢆ཯ᫎࡋࡓࡶࡢ࡜ࡍࡿࡇ࡜ࡀጇᙜ࡛࠶ࢁ࠺࡜⪃࠼ࡿࠋ 
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ືࡍࡿࢃࡅ࡛ࡣ࡞࠸ࠋ㑊㞴ࡀᚲせ࡜࡞ࡗࡓ࡜ࡋ࡚ࡶࠊ୍᪦ࠊ୍᫬㑊㞴ሙᡤ࡟㑊㞴ࡋࠊࡑࡢᚋ࡟ᗈᇦ㑊㞴ሙᡤ
࡟⛣ືࡍࡿሙྜࡶᑡ࡞ࡃ࡞࠸ࠋࡋ࠿ࡋࠊ୍᫬㑊㞴ሙᡤࡣᕷẸࡢ⮬Ꮿ㏆ഐ࡟Ꮡᅾࡍࡿ࠿ࡽࠊୖグࡢࡇ࡜ࡀᗈᇦ
㑊㞴ሙᡤ࡬ࡢㄏᑟ࡟ࡘ࠸᳨࡚ウࡍࡿࡇ࡜ࡢᚲせᛶࢆపࡵࡿࡶࡢ࡛ࡣ࡞࠸ࠋ 
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ୖグࡢㄪᰝࡣࠊ⥭ᛴ᫬ࡢᕷẸࡢ⾜ື≉ᛶࢆᢕᥱࡍࡿࡓࡵ࡟ᐇ᪋ࡍࡿࡶࡢ࡛࠶ࡿࡀࠊࡇࡢࡼ࠺࡞࢔ࣥࢣ࣮ࢺ
ㄪᰝ⤖ᯝࡣࠊᅇ⟅⪅ࡀ⥭ᛴ᫬࡟⮬ࡽࡀ࡝ࡢࡼ࠺࡟⾜ືࡍࡿ࠿ࢆᖹᖖ᫬࡟⪃࠼ࡓࡶࡢ࡛࠶ࡾࠊࡇࢀࡀᐇ㝿ࡢ⾜
ື࡜࡞ࡿ࠿ࡣࢃ࠿ࡽ࡞࠸ࠋࡋ࠿ࡋࠊᕷẸࡢ⅏ᐖ᫬ࡢ⾜ືព㆑ࡀᖹᖖ᫬ࡢ࡝ࡢࡼ࠺࡞⾜ື࡜㢮ఝࡋ࡚࠸ࡿ࠿ࢆ
᳨ウࡋࠊࡇࢀ࡟ᇶ࡙࠸࡚ࠊ⥭ᛴ᫬࡟ຠᯝⓗ࡜⪃࠼ࡽࢀࡿㄏᑟ⤒㊰ࢆ᳨ウࡋ࡚࠾ࡃࡇ࡜ࡣព࿡ࡀ࠶ࢁ࠺ࠋ 
ᅗ 1 ࡢ୰ኸ࡟఩⨨ࡍࡿ⤒㊰㑅ᢥ⾜ືࡢࣔࢹࣝ໬࡟ᙜࡓࡗ࡚ࡣࠊ➹⪅ࡽࡀᥦ᱌ࡋ࡚࠸ࡿ┠ⓗᆅᣦྥᛶ࡜᪉ྥ
ಖᣢᛶ࡟ὀ┠ࡋࡓ ࠋ┠ⓗᆅᣦྥᛶ࡜ࡣࠊࠕṌ⾜⪅ࡣ┠ⓗᆅࡢ᪉ྥࡢ⤒㊰࡬㐍ࡴࠖ࡜࠸࠺≉ᛶ࡛࠶ࡾࠊ᪉ྥಖ
ᣢᛶ࡜ࡣࠊࠕṌ⾜⪅ࡣ⌧ᅾ㐍⾜ࡋ࡚࠸ࡿ≧ែࢆ⥔ᣢࡍࡿࠖ࡜࠸࠺≉ᛶ࡛࠶ࡿࠋṌ⾜⪅ࡀ㏻㐣ࡋࡓ⤒㊰㑅ᢥᶵ఍
ࡢ࠶ࡿ඲ࣀ࣮ࢻࡢ࠺ࡕࠊ᭱▷⤒㊰࡟ᑐࡍࡿ㎽ᅇ⤒㊰ࡢ┠ⓗᆅࡲ࡛ࡢ㎽ᅇ⋡ࡀ 0.2 ௨ୗࡢࣀ࣮ࢻࡢࡳࢆศᯒᑐ
㇟ࣀ࣮ࢻ࡜ࡋࡓࠋ᪤ ࡢ◊✲࠿ࡽࠊ㎽ᅇ⋡ࡀࡇࢀ௨ୖࡢ⤒㊰ࡣ㑅ᢥࡉࢀ࡟ࡃ࠸ࡇ࡜ࡀศ࠿ࡗ࡚࠸ࡿࡓࡵ࡛࠶
ࡿ 1㸧ࠋ┠ⓗᆅᣦྥᛶࡣࠕ┠ⓗᆅ᪉ྥゅᗘ 㸦ࠖᅗ 2 ࡢᣳゅ αࠊβ㸧ࠊ᪉ྥಖᣢᛶࡣࠕ㐍ධ᪉ྥゅᗘ 㸦ࠖᅗ 2 ࡢᣳゅ γࠊ
δ㸧ࡢ኱ࡁࡉ࡟ࡼࡗ࡚⾲ࡍࡇ࡜ࡀ࡛ࡁࡿࠋ࡞࠾ࠊᅗ୰ࡢ S ⅬࡣࠊṌ⾜⪅ࡀ⤒㊰㑅ᢥࢆ⾜࠺Ⅼࢆ⾲ࡋ࡚࠸ࡿࠋ 

㸱㸬ఫẸࡢ㑊㞴⾜ືㄪᰝ

➹⪅ࡽࡣ ᖺ ᭶࡟ி㒔ᕷẸ㸯୓ே࡟ᑐࡍࡿࠕ኱つᶍᆅ㟈⅏ᐖ࡬ࡢᑐᛂ࡜ᆅ㟈Ⓨ⏕᫬࡟࠾ࡅࡿ⾜ື࡟
㜵⅏࡟㛵ࡍࡿᕷẸ࢔ࣥࢣ࣮ࢺㄪᰝ 
࠙ᗈᇦ㑊㞴ሙᡤ࠾ࡼࡧᙜヱ㑊㞴ሙ
ᡤ࡬ࡢ⤒㊰㑅ᢥ≉ᛶࡢᢕᥱࠚ 
ᗈᇦ㑊㞴ሙᡤ࡬
ࡢ⤒㊰㑅ᢥ⾜ື
ࡢࣔࢹࣝ໬࡜⤒
㊰㑅ᢥ≉ᛶศᯒ 
GPSࢆ⏝࠸ࡓ⤒㊰
㑅ᢥ⾜ືᐇ㦂 
⤒㊰㑅ᢥ⾜ືࡢ
ࣔࢹࣝ໬࡜⤒㊰
㑅ᢥ≉ᛶศᯒ 
୧⪅ࡢẚ㍑࡟ࡼࡿ
㑊㞴⾜ື࡟࠾ࡅࡿ
ᮃࡲࡋ࠸ㄏᑟ⤒㊰
≉ᛶࡢ᳨ウ 
ᅗ 1 ◊✲ࡢ㐍ࡵ᪉ 
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㛵ࡍࡿᕷẸࡢព㆑ㄪᰝࠖࢆᐇ᪋ࡋࡓ ࠋタၥࡢෆᐜ࡜ࡋ࡚ࡣࠊձ㜵⅏࡟㛵ࡍࡿ୍⯡ⓗ࡞⪃࠼᪉ࠊղᖹᖖ᫬ࡢ
஺㏻⾜ືࠊճ኱つᶍᆅ㟈ࡀⓎ⏕ࡋࡓ࡜௬ᐃࡋࡓሙྜࡢ஺㏻⾜ື࡛࠶ࡿࠋᮏ✏࡛ࡣࠊճ࡟ྵࡲࢀࡿᗈᇦ㑊㞴ሙ
ᡤ࡜ࡑࡇ࡟⮳ࡿ⤒㊰࡟㛵ࡍࡿㄪᰝ⤖ᯝࢆ⏝࠸ࡿࡇ࡜࡟ࡋࡓࠋᗈᇦ㑊㞴ሙᡤࡣせ㑊㞴ᕷẸࡀⓎ⅏ᚋ࡟⮬Ꮿ࠿ࡽ
┤᥋ྥ࠺᪋タ࡜ࡣ㝈ࡽ࡞࠸ࡀࠊᕷẸࡣ⮬ศࡀ฼⏝ࡍࡿᗈᇦ㑊㞴ሙᡤ࡜⤒㊰ࢆ༑ศ࡟ㄆ㆑ࡋ࡚࠾ࡃࡇ࡜ࡀᚲせ
࡛࠶ࡿࠋ 
ࡇࡢㄪᰝ⤖ᯝ࡟ᇶ࡙࠸࡚ࠊྛᗈᇦ㑊㞴ሙᡤࡢ฼⏝ᅪ㑅ᢥ⤖ᯝࢆồࡵ࡚࠸ࡿࠋㄪᰝ⤖ᯝࢆᩚ⌮ࡍࡿ࡟ᙜࡓ
ࡗ࡚ࡣࠊᅇ⟅⪅ࡀࡑࢀࡒࢀ㑅ᢥࡋࡓ㑊㞴ሙᡤ࡜⤒㊰ࢆᅗ♧ࡍࡿ࡜࡜ࡶ࡟ࠊ࣎ࣟࣀ࢖ศ๭࡟ࡼࡗ࡚ࠊྛ㑊㞴ሙ
ᡤࡀᢸᙜࡍࡿ⠊ᅖࡢቃ⏺ࢆ♧ࡋࡓࠋୖグࡢㄪᰝ࡟ࡼࡗ࡚ி㒔ᕷ඲ᇦ࡟࠾ࡅࡿ㑊㞴ሙᡤ࡜⤒㊰ࡢ㑅ᢥ⤖ᯝࡀᚓ
ࡽࢀ࡚࠸ࡿࡀࠊᮏ✏࡛ࡣᅗ 3 ࡟ୖி༊ࠊ୰ி༊ࠊ࠾ࡼࡧᕥி༊࡟࠾ࡅࡿ⤖ᯝࢆ♧ࡋ࡚࠸ࡿࠋᮏ◊✲࡛ࡣࠊࡇ
ࢀࡽ 3 ༊ࡢ୰࡛ࠊ୺࡜ࡋ࡚᱁Ꮚ≧⾤㊰⥙ࢆ᭷ࡍࡿᆅ༊࡜ࡋ࡚ࠊୖி༊ࡢ஧᮲ᇛࢆᗈᇦ㑊㞴ሙᡤ࡜ࡍࡿᆅ༊࠾
ࡼࡧୗி༊ࡢᱵᑠ㊰බᅬ࿘㎶ࢆᗈᇦ㑊㞴ሙᡤ࡜ࡍࡿᆅ༊ࠊ࡞ࡽࡧ࡟୙ᩚᙧ࡞⾤㊰⥙ࢆ᭷ࡍࡿᆅ༊࡜ࡋ࡚ࠊᕥ
ி༊ࡢᐆࡀụබᅬࢆᗈᇦ㑊㞴ሙᡤ࡜ࡍࡿᆅ༊ࢆྲྀࡾୖࡆࡓࠋ 
ᗈᇦ㑊㞴ሙᡤࡢ㑅ᢥ⤖ᯝ࡞ࡽࡧ࡟ࡑࡇࡢ⮳ࡿ⤒㊰ࢆ♧ࡋࡓᅗ 3 ࡟ᇶ࡙࠸࡚⪃ᐹࡍࡿ࡜ࠊྛᗈᇦ㑊㞴ሙᡤࡣ
ᕷẸ࡟ࡼࡗ࡚ᴫࡡࣂࣛࣥࢫࡼࡃ฼⏝ࡉࢀࡿྍ⬟ᛶࡀ㧗࠸ࡇ࡜ࡀࢃ࠿ࡿࠋḟ࡟ᗈᇦ㑊㞴ሙᡤ࡟⮳ࡿ⤒㊰ࡢ≉ᛶ
࡟㛵ࡋ࡚ࡣࠊᅗ 3 ࠿ࡽ┤᥋࡟ഴྥࢆぢฟࡍࡇ࡜ࡣᅔ㞴࡛࠶ࡿࠋࡑࡇ࡛ࠊ2 ❶࡛㏙࡭ࡓࡼ࠺࡟ࠊ➹⪅ࡽࡀᥦ᱌
ࡋ࡚࠸ࡿṌ⾜⪅ࡢ⤒㊰㑅ᢥ⾜ືࡢศᯒᡭἲࢆ⏝࠸࡚ࠊ஧㡯㑅ᢥࣟࢪࢵࢺࣔࢹࣝࢆసᡂࡋࠊ⤖ᯝࢆ⾲ 1 ࡟♧ࡍࠋ 
 
⾲ 1 ࣃ࣓࣮ࣛࢱ᥎ᐃ⤖ᯝ

 
 
 
 
 
 
                                        ὀ㸧(  )ࡣ t ್ 
ୖグࡢࣔࢹࣝࡢㄝ᫂ኚᩘࡣࠊ᪉ྥಖᣢᛶࢆ⾲ࡍ㐍ධ᪉ྥゅᗘ࠾ࡼࡧ┠ⓗᆅᣦྥᛶࢆ⾲ࡍ┠ⓗᆅ᪉ྥゅᗘ࡛
࠶ࡿࠋ㐍ධ᪉ྥゅᗘ࡟㛵ࡋ࡚ࡣࠊ3 ᆅ༊࡜ࡶ࡟ 1%᭷ព࡛࠶ࡿࡀࠊ┠ⓗᆅ᪉ྥゅᗘ࡟㛵ࡋ࡚ࡣࠊ஧᮲ᇛ࿘㎶ᆅ
༊࡜ᐆࡀụ࿘㎶ᆅ༊࡛ࡣ 5%᭷ព࡛࠶ࡿࡀࠊᱵᑠ㊰බᅬ࿘㎶ᆅ༊࡛ࡣ᭷ព࡞ኚᩘ࡜ࡣ࡞ࡗ࡚࠸࡞࠸ࠋࡇࡢࡇ࡜
࠿ࡽࠊ᪉ྥಖᣢᛶࡀඃ఩࡛࠶ࡿࡇ࡜ࡀ࠺࠿ࡀ࠼ࡿࠋࡲࡓࠊ⾲ 1 ࡟ࡣ㐍ධ᪉ྥゅᗘ࡜┠ⓗᆅ᪉ྥゅᗘࡢࣃ࣓ࣛ
࣮ࢱẚ㸦┠ⓗᆅ᪉ྥゅᗘ / 㐍ධ᪉ྥゅᗘ㸧ࢆ♧ࡋ࡚࠶ࡿࠋࡇࡢࣃ࣓࣮ࣛࢱẚࡀ኱ࡁ࠸࡯࡝┠ⓗᆅᣦྥᛶ 
 
ὀ1)࣎ࣟࣀ࢖ศ๭ࡣࠊ㞄ࡾྜ࠺ 2 Ⅼ(ࡇࡇ࡛ࡣᗈᇦ㑊㞴ሙᡤ)ࢆ⤖ࡪ┤⥺࡟ᆶ┤஧➼ศ⥺ࢆᘬࡁྛࠊ Ⅼࡢ㞄᥋㡿ᇦࢆศ๭ࡋ
ࡓࡶࡢࠋ 
 ஧᮲ᇛ࿘㎶ ᱵᑠ㊰බᅬ࿘㎶ ᐆࡀụබᅬ࿘㎶ 
┠ⓗᆅ᪉ྥゅᗘ(°) (࠾ࡼࡧ ) 0.0136  (-2.193) 0.00634 (-1.119) 0.0131 (-2.495) 
㐍ධ᪉ྥゅᗘ(°)   (࠾ࡼࡧ ) 0.0226 (-7.121) 0.0211 (-8.805) 0.0162 (-5.443) 
ᑬᗘẚ 0.431 0.418 0.250 
ⓗ୰⋡(%) 86.7 86.1 74.8 
ࣃ࣓࣮ࣛࢱẚ 
(┠ⓗᆅ/㐍ධ) 
0.602 0.300 0.807 
㐍ධ᪉ྥ㻌
㻿㻌
⤒㊰ 㻞㻌
┠ⓗᆅ㻌
㻰㻌
δ 㻌
γ 㻌
⤒㊰ 㻝㻌
㐍ධ᪉ྥ㻌
㻿㻌
⤒㊰ 㻞㻌
┠ⓗᆅ㻌
㻰㻌
β 㻌
α 㻌
⤒㊰ 㻝㻌
㸦┠ⓗᆅ᪉ྥゅᗘ㸧㸦㐍ධ᪉ྥゅᗘ㸧
ᅗ 2 ┠ⓗᆅ᪉ྥゅᗘ࠾ࡼࡧ㐍ධ᪉ྥゅᗘ 
－55－
  


ᅗ 3 ᗈᇦ㑊㞴ሙᡤ࠾ࡼࡧ㑊㞴⤒㊰ࡢ㑅ᢥ≧ἣ 
஧᮲ᇛ ᱵᑠ㊰බᅬ 
ᐆࡀụබᅬ 
஧᮲ᇛ࿘㎶ᆅ༊(ୖி༊) 
࣭஧᮲ᇛ࡬ࡢ⤒㊰ࡣ㯤Ⰽ࡛♧ࡍ 
ᱵᑠ㊰බᅬ࿘㎶ᆅ༊(ୗி༊) 
࣭ᱵᑠ㊰බᅬ࡬ࡢ⤒㊰ࡣ࢜ࣞࣥࢪⰍ
࡛♧ࡍ 
ᐆࡀụබᅬ࿘㎶
ᆅ༊(ᕥி༊) 
࣭ᐆࡀụබᅬ࡬
ࡢ⤒㊰ࡣ㟷Ⰽ
࡛♧ࡍ 
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ࡢᙳ㡪ࡀᙉࡃࠊᑠࡉ࠸࡯࡝᪉ྥಖᣢᛶࡢᙳ㡪ࡀᙉ࠸ࡇ࡜ࢆ⾲ࡋ࡚࠸ࡿࠋ⾲ 1 ࡟♧ࡍ್ࡣ࠸ࡎࢀࡶ 1.0 ௨ୗ࡛
࠶ࡾࠊ㑊㞴᫬ࡢ⤒㊰㑅ᢥ⾜ື࡟࠾࠸࡚ࡣࠊ┠ⓗᆅᣦྥᛶࡼࡾࡶ᪉ྥಖᣢᛶࡀඃඛࡉࢀࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼
ࡽࢀࡿࠋ 
 
㸲㸬ᗈᇦ㑊㞴ሙᡤࡲ࡛ࡢ㑊㞴⾜ືᐇ㦂

ᐇ㦂ࡢ┠ⓗ 
3 ❶࡛సᡂࡋࡓᕷẸ࢔ࣥࢣ࣮ࢺㄪᰝ࡟ᇶ࡙࠸ࡓ⤒㊰㑅ᢥࣔࢹࣝ࡜ẚ㍑᳨ウࡋࠊ㑊㞴⪅ࡢ⤒㊰㑅ᢥ≉ᛶ࡟ࡘ
࠸࡚ࡉࡽ࡟⪃ᐹࡍࡿࡓࡵ࡟ࠊGPS ࢆ⏝࠸࡚ᗈᇦ㑊㞴ሙᡤࡲ࡛ࡢ⤒㊰ࢆᢕᥱࡍࡿᐇ㦂ࢆ⾜ࡗࡓࠋ⥭ᛴ᫬ࢆ᝿ᐃ
ࡋ࡚ᢕᥱࡉࢀ࡚࠸ࡿ⥭ᛴ᫬ࡢ㑊㞴ሙᡤ࡬ࡢ⤒㊰㑅ᢥ⾜ື࡜ࠊᖹᖖ᫬࡟࠾ࡅࡿ࡝ࡢࡼ࠺࡞ሙྜࡢ⤒㊰㑅ᢥ⾜ື
࡜㢮ఝࡋ࡚࠸ࡿ࠿ࢆ᫂ࡽ࠿࡟ࡍࡿࡇ࡜ࡀᮏᐇ㦂ࡢ┠ⓗ࡛࠶ࡿࠋ࡞࠾୍ࠊ ⯡ᕷẸ࡟ᑐࡋ࡚ GPS ࢆ⏝࠸ࡓᐇ㦂ࢆ
୍ᐃࡢ᮲௳ࡢୗ࡛ᐇ᪋ࡍࡿࡇ࡜ࡣᐜ࡛᫆࡞࠸ࡓࡵࠊ⿕㦂⪅࡟ࡣ❧࿨㤋኱ᏛࡢᏛ⏕ࢆ⏝࠸ࡓࠋ 
 
ᐇ㦂᪉ἲ
ᐇ㦂ሙᡤࡣࠊ3 ❶࡛ᑐ㇟࡜ࡋࡓ 3 ᆅ༊ࡢ୍ࡘ࡛࠶ࡿி㒔ᕷୖி༊஧᮲ᇛ࿘㎶ᆅ༊࡛࠶ࡾࠊᅗ 4 ࡟㉳Ⅼ࡜⤊
Ⅼ㸦஧᮲ᇛ)ࢆ♧ࡍࠋ⅏ᐖࡣ࠸ࡘఱ᫬㉳ࡇࡿ࠿ศ࠿ࡽ࡞࠸ࡓࡵࠊ᫨㛫࡜ኪ㛫࡟࠾ࡅࡿ⤒㊰㑅ᢥ⾜ືࡢᕪ␗ࢆㄪ
࡭ࡿࡓࡵ࡟ࠊᐇ㦂ࡣ᫨㛫࡜ኪ㛫ࡢ 2 ᅇᐇ᪋ࡋࡓࠋලయⓗ࡟ࡣࠊኪ㛫Ѝ᫨㛫ࡢ㡰࡛ᐇ㦂ࢆ⾜࠺ࢢ࣮ࣝࣉ 1ࠊ᫨
㛫→ኪ㛫ࡢ㡰࡛ᐇ㦂ࢆ⾜࠺ࢢ࣮ࣝࣉ 2 ࡟ศࡅ࡚ᐇ᪋ࡋࡓࠋ 
ฟⓎᆅⅬࡣ⿕㦂⪅ࡈ࡜࡟୚࠼࡚࠾ࡾࠊᅇ┠ࡣᆅᅗ↓ࡋ࡛┠ⓗᆅࡢ࠾࠾ࡼࡑࡢ᪉ྥࡣఏ࠼࡚࠸ࡿࠊᅇ┠
ࡣᆅᅗࢆᣢࡗࡓ≧ែ࡛஧᮲ᇛ࡬ྥ࠿ࢃࡏࡓྛࠋ ⿕㦂⪅ࡢ ᅇ┠࡜ ᅇ┠࡛ࡣฟⓎᆅⅬࡀ␗࡞ࡗ࡚࠸ࡿࠋ࡞࠾ࠊ
⿕㦂⪅࡟ฟⓎᆅⅬࡀ≉ᐃࡋ࡟ࡃ࠸ࡼ࠺࡟ࡍࡿࡓࡵ࡟ࠊࢱࢡࢩ࣮࡟஌㌴ࡉࡏࠊ࡛ࡁࡿࡔࡅእࢆぢ࡞࠸ࡼ࠺࡟ᣦ
♧ࡋࡓୖ࡛⌧ᆅ࡬ྥ࠿ࢃࡏࡓࠋ
ᮏᐇ㦂ࡣ 2009 ᖺ 12 ᭶࡜ࠊ2010 ᖺ 11 ᭶࡟⾜ࡗ࡚࠾ࡾࠊ⿕㦂⪅ᩘࡣ࠸ࡎࢀࡶ 16 ྡࡎࡘ࡛࠶ࡗࡓࠋ2009 ᖺ
࡜ 2010 ᖺࡢ⿕㦂⪅ࡣูே࡛࠶ࡿࠋ 

 







ศᯒ⤖ᯝ
ୖグࡢᐇ㦂࡛ᚓࡽࢀࡓࢹ࣮ࢱࢆࡶ࡜࡟ࠊ2 ⫥㑅ᢥࣟࢪࢵࢺࣔࢹࣝࢆᵓ⠏ࡋࡓࠋᮏ✏࡛ࡣ 2009 ᖺࡢᐇ㦂ࢹ࣮
ࢱ࡟ᇶ࡙࠸ࡓ㑅ᢥࣔࢹࣝࢆ⾲ 2 ࡟♧ࡍࠋ㐍ධ᪉ྥゅᗘࡣ᫨㛫࣭ኪ㛫࡜ࡶ࡟ 1%᭷ព࡛࠶ࡿࡀࠊ┠ⓗᆅ᪉ྥゅ
ᗘ࡟㛵ࡋ࡚ࡣࠊ᫨㛫ࡣ 1%᭷ព࡛࠶ࡿࡀࠊኪ㛫ࡣ 10%᭷ព࡟␃ࡲࡗ࡚࠸ࡿࠋࣃ࣓࣮ࣛࢱẚ࡛ࡳ࡚ࡶࠊ᫨㛫ࡣ
┠ⓗᆅᣦྥᛶࠊኪ㛫ࡣ᪉ྥಖᣢᛶࡀඃ఩࡛࠶ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ⾲ 1 ࡟♧ࡍᕷẸ࢔ࣥࢣ࣮ࢺㄪᰝ⤖ᯝ࡜ẚ㍑ࡍ
ࡿ࡜ࠊ᪉ྥಖᣢᛶࡀඃ఩࡛࠶ࡿ࡜࠸࠺Ⅼ࡛ࠊ㑊㞴᫬ࡢᕷẸࡢ⾜ືࡣኪ㛫ࡢᐇ㦂⤖ᯝ࡟㏆࠸ࡢ࡛ࡣ࡞࠸࠿࡜᥎
ᐹࡉࢀࡿࠋ࡞࠾ࠊ᫨㛫࡜ኪ㛫௨እࡢᐇ㦂᮲௳ࡢᙳ㡪ࡣ≉࡟ㄆࡵࡽࢀ࡞࠿ࡗࡓࠋ 
 ௨ୖ࡛㏙࡭ࡓ᪉ྥಖᣢᛶ࡜┠ⓗᆅᣦྥᛶࡢ㛵ಀ࡟ࡘ࠸࡚ࠊ୧⪅ࡢ⤌ྜࡏࢱ࢖ࣉู࡟⤒㊰㑅ᢥ⋡ࢆ♧ࡋ࡚࠾
ࡁࡓ࠸ࠋ2 ࡘࡢ㑅ᢥྍ⬟⤒㊰࡟㛵ࡋ୍࡚ࠊ ᪉ࡢ⤒㊰ࡢ㐍ධ᪉ྥゅᗘ࡜┠ⓗᆅ᪉ྥゅᗘࡀ࡜ࡶ࡟ᑠࡉ࠸ሙྜࢆ A
 ᫨㛫 ኪ㛫 
┠ⓗᆅ᪉ྥゅᗘ(°)  (࠾ࡼࡧ ) 0.0140 (-3.249) 0.00813 (-1.605) 
㐍ධ᪉ྥゅᗘ(°)    (࠾ࡼࡧ ) 0.0129 (-5.901) 0.0231 (-8.544) 
ᑬᗘẚ 0.250 0.480 
ⓗ୰⋡(%) 74.4 87.2 
ࣃ࣓࣮ࣛࢱẚ (┠ⓗᆅ/㐍ධ) 1.087 0.352 
⾲ 2 2009 ᖺᗘᐇ㦂ࣃ࣓࣮ࣛࢱ᥎ィ⤖ᯝ
 ὀ㸧(  )ࡣ t ್ 
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ᅗ 4 㑊㞴⾜ືᐇ㦂ᐇ᪋ᆅ༊

 
 
ᅗ 5 ࢱ࢖ࣉู⤒㊰㑅ᢥ⋡
ὀ㸧ࠕ┠⊃ࠖࡣ┠ⓗᆅ᪉ྥゅᗘࡀᑠࡉ࠸ࡇ࡜ࠊࠕ㐍⊃ࠖࡣ㐍ධ᪉ྥゅᗘࡀᑠࡉ࠸ࡇ࡜ࢆ♧ࡋࠊᶓ㍈ࡢࠕ┠⊃࣭㐍⊃ࠖ
ࡣ┠ⓗᆅ᪉ྥゅᗘ࠾ࡼࡧ㐍ධ᪉ྥゅᗘࡀ࡜ࡶ࡟ᑠࡉ࠸⤒㊰ࢆ⾲ࡍࠋ 

ࢱ࢖ࣉࠊ㐍ධ᪉ྥゅᗘ࡜┠ⓗᆅ᪉ྥゅᗘࡢ኱ᑠࡀ␗࡞ࡿሙྜࢆࢱ࢖ࣉ B ࡜ࡍࡿࠋᅗ 5 ࡟♧ࡍࡼ࠺࡟ࠊࢱ࢖ࣉ
A ࡢሙྜ࡟ࡣࠊ㐍ධ᪉ྥゅᗘ࠾ࡼࡧ┠ⓗᆅ᪉ྥゅᗘࡀᑠࡉ࠸⤒㊰ࡀ᫨㛫࡛ࡣ 80 ᩘ%ࠊኪ㛫࡛ࡣ⣙ 90%ࠊ㑅ᢥ
஧᮲ᇛ 
᫨㛫 
ኪ㛫 
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ࡉࢀ࡚࠸ࡿࠋࡇࢀࡼࡾ┠ⓗᆅᣦྥᛶ࡜᪉ྥಖᣢᛶࡢ୧᪉ࡀ‶㊊ࡉࢀ࡚࠸ࡿ⤒㊰ࡀ㑅ᢥࡉࢀࡸࡍ࠸ࡇ࡜ࡀ☜ㄆ
࡛ࡁࡿࠋ୍᪉ࠊ୧⪅ࡢ኱ᑠࡀ␗࡞ࡿሙྜ࡟ࡣࠊ㐍ධ᪉ྥゅᗘࡀᑠࡉ࠸⤒㊰ࡀ㑅ᢥࡉࢀ࡚࠸ࡿࠋ≉࡟ኪ㛫࡟ࡣ
ࡇࡢഴྥࡀᙉ࠸ࡼ࠺࡛࠶ࡾࠊኪ㛫ࡣࠊ㐍ධ᪉ྥゅᗘࡀᑠࡉ࠸⤒㊰ࡢ㑅ᢥ⋡ࡀ㧗ࡃࠊ᪉ྥಖᣢᛶࡀඃ఩࡛࠶ࡿ
ࡇ࡜ࡀ❚࠼ࡿࠋ
 
㑊㞴ὶືᅗࡢసᡂ
⾲ 2 ࡟♧ࡍࣔࢹࣝࢆ⏝࠸࡚ࠊ᫨㛫࡜ኪ㛫࡟࠾ࡅࡿ㑊㞴ὶືᅗࢆసᡂࡋࡓ㸦ᅗ 6㸧ࠋ᫨㛫᫬࡟ࡣࠊྑᕥᢡࢆྵ
ࢇࡔከᵝ࡞⤒㊰ࡀ౑⏝ࡉࢀ࡚࠸ࡿࡀࠊኪ㛫࡟ࡣ࡛ࡁࡿࡔࡅྑᕥᢡᅇᩘࡀᑡ࡞ࡃ࡞ࡿࡼ࠺࡞⤒㊰㑅ᢥࡀ⾜ࢃࢀࠊ
≉ᐃࡢ⤒㊰࡟㞟୰ࡍࡿഴྥࡀᙉ࠸ࡼ࠺࡛࠶ࡿࠋ࡞࠾ࠊᅗ 6 ࡛ࡣᕷẸ୍ே୍ேࡢ⮬Ꮿࢆ㉳Ⅼ࡜ࡋ࡚⤒㊰ࢆ᥎ᐃ
ࡍࡿࡢ࡛ࡣ࡞ࡃࠊ඲యⓗ࡞ഴྥࢆぢࡿࡓࡵ࡟ࠊᆅ༊ෆ࡟఩⨨ࡍࡿ 3 ᑠᏛᰯࢆ㉳Ⅼ࡜ࡋ࡚ື⥺ࢆ᥎ᐃࡋࡓࠋ 




 
ᅗ 6 㑊㞴ὶືᅗ 
  

᫨㛫 
ኪ㛫 
㑅ᢥ⋡(%㸧 
40~ 
20~40 
4~20 
~4 
㑅ᢥ⋡(%㸧 
40~ 
20~40 
4~20 
~4 
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㸳㸬ᗈᇦ㑊㞴ሙᡤ࡬ࡢㄏᑟ⤒㊰ࡢ㑅ᐃ
 
ᮏ◊✲࡛ࡣࠊி㒔ᕷẸ࡟ᑐࡋ࡚⥭ᛴ᫬ࢆ᝿ᐃࡋ࡚ᅇ⟅ࢆồࡵࡓ㑊㞴⾜ື࡟㛵ࡍࡿ࢔ࣥࢣ࣮ࢺㄪᰝ࡜ࠊGPS
ࢆ⏝࠸࡚ᐇ᪋ࡋࡓ⾜ືᐇ㦂(ᖹᖖ᫬)࡟ᇶ࡙࠸࡚ࠊ⤒㊰㑅ᢥࣔࢹࣝࢆᵓ⠏ࡋࡓࠋᚋ⪅࡟࠾࠸࡚ࡣ᫨㛫࡜ኪ㛫࡟࠾
ࡅࡿࣔࢹࣝࢆᵓ⠏ࡋࡓࠋࡑࡢ⤖ᯝࡣ⾲ 3 ࡢࡼ࠺࡟ᩚ⌮ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋᕷẸࡢ⥭ᛴ᫬࡟࠾ࡅࡿ⤒㊰㑅ᢥ⾜
ືࡣᖹᖖ᫬ࡢኪ㛫࡟࠾ࡅࡿ⾜ື࡟㢮ఝࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
 
 
 
 
 
ࡇࡢ⤖ᯝࡣ⥭ᛴ᫬࡟ㄏᑟ⤒㊰࡜ࡋ࡚᥇⏝ࡍ࡭ࡁ⤒㊰ࡢ≉ᚩࢆ┤᥋♧ࡍࡶࡢ࡛ࡣ࡞࠸ࠋࡋ࠿ࡋ࡞ࡀࡽࠊ᪉ྥ
☜ㄆࡀ┦ᑐⓗ࡟ᅔ㞴࡟࡞ࡿኪ㛫࡟࠾࠸࡚ࠊྑᕥᢡࡢᅇᩘࢆῶࡽࡋᗈᖜဨ㐨㊰ࢆከࡃ౑⏝ࡍࡿ࡜࠸࠺⾜ືࡣ⮬
↛࡛࠶ࡾࠊࡇࡢ≉ᛶࡣ⥭ᛴ᫬ࡢ㑊㞴࡟ࡶጇᙜ࡛ࡣ࡞࠸࠿࡜ᛮࢃࢀࡿࠋࡋࡓࡀࡗ࡚ࠊ⥭ᛴ᫬ࡢ㑊㞴⤒㊰ࡢタᐃ
࡟ᙜࡓࡗ࡚ࡣࠊྑᕥᢡࡢᅇᩘࡀᑡ࡞ࡃࠊẚ㍑ⓗᗈᖜဨࡢ㐨㊰࠿ࡽᡂࡿ⤒㊰ࢆ㑅ᐃࡍࡿࡇ࡜ࡀጇᙜ࡛࠶ࡿ࡜⪃
࠼ࡽࢀࡿࠋ 
 
㸴㸬࠾ࢃࡾ࡟
 
ᮏ◊✲࡛ࡣࠊ⥭ᛴ᫬࡟ᕷẸࢆㄏᑟࡍࡿ⤒㊰ࡀഛ࠼ࡿ࡭ࡁ≉ᚩ࡟ࡘ࠸࡚ㄽࡌࡓࠋᮏ◊✲࡛ࡣࠊ2009 ᖺ࡜ 2010
ᖺ࡟ㄪᰝࢆᐇ᪋ࡋࡓࡀࠊ2010 ᖺࢹ࣮ࢱࡣศᯒ୰࡛࠶ࡿࡓࡵࠊᮏ✏࡛ࡣ 2009 ᖺࢹ࣮ࢱࡢࡳࢆ⏝࠸ࡓࠋ௒ᚋࠊ
2010 ᖺࢹ࣮ࢱࡶຍ࠼࡚ࣔࢹࣝࢆ⢭⦓໬ࡋ࡚࠸ࡃᚲせࡀ࠶ࡿࠋࡲࡓࠊᮏ◊✲࡛ࡣᐇ㦂ࡢ⿕㦂⪅࡜ࡋ୍࡚⯡ᕷẸ
࡛ࡣ࡞ࡃᏛ⏕ࢆ⏝࠸ࡓࠋࡇࡢࡓࡵࠊᮏ◊✲ࡢ⪃࠼᪉࡟ᇶ࡙࠸࡚ᥦ᱌ࡉࢀࡿㄏᑟ⤒㊰ࡢጇᙜᛶ࡟ࡘ࠸࡚ࠊᨵࡵ
࡚ᕷẸ࡟ホ౯ࢆồࡵࡿࡇ࡜ࡀᮃࡲࡋ࠸࡛࠶ࢁ࠺ࠋ 
௒ᚋࠊ㐨㊰ᵓ㐀࡞ࡽࡧ࡟㐨㊰ἢ㐨ࡢ᮲௳➼࡟ᇶ࡙࠸࡚᥎ᐃࡋࡓ㐨㊰ࡢ㏻⾜ྍ⬟☜⋡ 3㸧࡜⤌ྜࡏ࡚ࠊලయⓗ
࡞㑊㞴⤒㊰ࡢタᐃ࡜㑊㞴ㄏᑟ᪉ἲ࡟ࡘ࠸᳨࡚ウࡋ࡚࠸ࡁࡓ࠸ࠋ 
 

ཧ⪃ᩥ⊩
1) ➉ୖ┤ஓ࣭ ሯཱྀ༤ 㸸ྖ✵㛫ⓗᐃ఩࡟ᇶ࡙࠸ࡓṌ⾜⪅ࡢ⤒㊰㑅ᢥ⾜ືࣔࢹࣝࡢᵓࠊᅵᮌᏛ఍ㄽᩥ㞟ࠊNo.807,77
㸫86,2006.
2㸧ඵᮌ᫛᠇࣭ሯཱྀ༤ྖ࣭ᑠᕝᆂ୍㸸኱つᶍᆅ㟈⅏ᐖᚋ࡟࠾ࡅࡿ஺㏻⾜ື㸫ி㒔ᕷ࡟࠾ࡅࡿ࢔ࣥࢣ࣮ࢺㄪᰝࡼ
ࡾ㸫ࠊᅵᮌᏛ఍➨ 62 ᅇᖺḟᏛ⾡ㅮ₇఍ㅮ₇ᴫせ㞟ࠊϫ-193ࠊ2006. 
3㸧ሯཱྀ༤ྖ࣭ ᑠᕝᆂ୍࣭ ⏣୰⪔ኴ࣭ ᮏ㒓ఙ࿴㸸Ṕྐ㒔ᕷ࡟࠾ࡅࡿ㐨㊰ᶵ⬟㞀ᐖࡢ᥎ᐃṔྐ㒔ᕷ㜵⅏ㄽᩥ㞟 Vol. 
3ࠊ2009. 
4㸧ᯇ⏣᭷ྐ࣭ሯཱྀ༤ྖ࣭ᑠᕝᆂ୍㸸Ṕྐ㒔ᕷ࡟࠾ࡅࡿᚐṌ࡟ࡼࡿ㑊㞴⾜ືศᯒ࡜㑊㞴ィ⏬࡟㛵ࡍࡿ◊✲ࠊᅵ
ᮌᏛ఍➨ 67 ᅇᖺḟᏛ⾡ㅮ₇఍ㅮ₇㞟ࠊ2011. 
 ⥭ᛴ᫬ࢆ᝿ᐃࡋࡓ 
ᕷẸࡢ㑊㞴⾜ືㄪᰝ 
GPS ࢆ⏝࠸ࡓ⾜ືᐇ㦂 
᫨㛫 ኪ㛫 
᪉ྥಖᣢ⏕ ኱ ᑠ ኱ 
┠ⓗᆅᣦྥᛶ ᑠ ኱ ᑠ 
⾲ 3 ⤒㊰㑅ᢥせᅉࡢᙳ㡪 
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